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Abstract
We correct lemmata in the papers in the title.
© 2006 Published by Elsevier B.V.
MSC: 55Q20; 55Q70; 57M05; 57M07; 20F34
Keywords: Hawaiian earring; Peano continua; Fundamental group; Homology group
Lemmata 4.5 and 4.6 in [1] are wrong. They are applied to the proof of [1, Theorem 4.1]. Also [1, Lemma 4.6]
is cited as [2, Lemma 4.3] to prove [2, Theorem 1.5]. Here we correct these lemmata and also briefly indicate the
necessary modifications of the proof of above theorems caused by these corrections. Lemma 1 is a substitute for [1,
Lemma 4.5] and Lemma 2 is that for [1, Lemma 4.6].
Let A and B be groups and recall the notations C1 = {x−1ux: u ∈ A∪B, x ∈ A ∗B} and C2 = {xy: x, y ∈ C1} in
[1, p. 324]. The subset C2 is closed under conjugacy, that is, u−1xu ∈ C2 if and only if x ∈ C2. To make word-theoretic
arguments clear, we state some definitions of words. Since Lemmata 1.1 and 1.2 concern only words of finite length,
we here restrict notions to words of finite length. We assume A∩B = {e}, and call an element of (A∪B) \ {e} a letter
and a finite sequence of letters a word. A word W is reduced, if contiguous letters in W belong to different groups,
i.e. when u and v are contiguous in W , u ∈ A \ {e} if and only if v ∈ B \ {e}. A word W is cyclically reduced, if W is
reduced under every circular transformation, i.e. W is reduced and the first letter and the last letter belong to different
groups if the length of W is equal to or greater than 2.
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conjugate to the element presented by V . We refer the reader to [3] for basic notion of words. We consider cyclically
reduced forms of words for elements in C2. By a straightforward argument we have:
Lemma 1. A word W for an element of C2(⊆ A ∗ B) is cyclically equivalent to a word which is one of the following
forms:
(1) empty;
(2) u0, where u0 ∈ (A ∪ B) \ {e};
(3) V −10 u0V0v0 where u0, v0 ∈ (A ∪ B) \ {e} and V0 is a reduced word.
Let W be a word and c be a letter. We define apW(c) to be the total number of appearances of c and c−1 in the
word W . We remark that c and c−1 are the same letter if c2 = e. When the word W in question is apparent, we write
as ap(c) instead of apW(c).
Lemma 2. Let A′ and B ′ be subgroups of A and B respectively. If a0 ∈ A \ A′, b0 ∈ B \ B ′, a1 ∈ A \ 〈A′ ∪ {a0}〉 and
b1 ∈ B \ 〈B ′ ∪ {b0}〉, then
(1) u−1a0uv−1b0vu−1a1uv−1b1v /∈ C2 for u,v ∈ A′ ∗ B ′;
(2) wu−1a0uv−1b0vu−1a1uv−1b1v does not belong to
{(
x−1f xy−1gy
)p
x−1f x, y−1gy
(
x−1f xy−1gy
)p
: f,g ∈ A ∪ B, x, y ∈ A ∗ B, p  0}
for u,v,w ∈ A′ ∗ B ′.
Proof. First we prove (1). Let U and V be reduced words for u and v respectively. If the left most letter a′ of U
belongs to A′, then a′−1a0a′ ∈ A \ A′ and a′−1a1a′ belongs to A \ 〈A′ ∪ {a′−1a0a′}〉.
Hence, we may assume that U−1a0U , V −1b0V , U−1a1U and V −1b1V are reduced. Let W0 be the reduced word
of UV −1. Then, all letters in W0 belong to A′ ∪ B ′. If W0 is empty, then the conclusion holds. Suppose that the
left most letter of W0 belongs to B ′ and the right most letter of W0 belongs to A′. Then a0W0b0W−10 a1W0b1W
−1
0
is cyclically reduced and is cyclically equivalent to U−1a0UV −1b0VU−1a1UV −1b1V . Now ap(a0) = ap(a1) =
ap(b0) = ap(b1) = 1 and the condition does not change by a circular transformation. For any word W of one of the
forms in Lemma 1 there exist at most two letters c such that apW(c) = 1. Therefore, a0W0b0W−10 a1W0b1W−10 is not
cyclically equivalent to any word of the forms in Lemma 1, which implies the conclusion.
Otherwise, by the same reasoning as above we have a2, a3 ∈ A, b2, b3 ∈ B and a reduced word X whose letters are
in A′ ∪ B ′ such that
• a2 ∈ A \ A′, b2 ∈ B \ B ′, a3 ∈ A \ 〈A′ ∪ {a2}〉 and b3 ∈ B \ 〈B ′ ∪ {b2}〉;
• a2Xb2X−1a3Xb3X−1 is a cyclically reduced word which is cyclically equivalent to
U−1a0UV −1b0VU−1a1UV −1b1V.
Hence the proof is reduced to the preceding case.
Now we prove (2). In the reduced word of (x−1f xy−1gy)px−1f x or y−1gy(x−1f xy−1gy)p , there exist at
most one letter c such that ap(c) = 1, i.e. c is f or g. Since w ∈ A′ ∗ B ′, in the cyclically reduced form of
wu−1a0uv−1b0vu−1a1uv−1b1v there are at least four letters c such that ap(c) = 1. Hence we have the conclu-
sion. 
In the proof of [1, Theorem 4.1] we construct elements xm by induction using [1, Lemma 4.6]. We modify the
construction using Lemma 1.1 of the present paper, but the proof itself is formally unchanged.
The proof of [2, Theorem 1.5] is done by a combination of [2, Lemma 4.4] and [2, Lemma 4.5]. And [2, Lemma 4.5]
depends on [2, Lemma 4.4]. What [2, Lemma 4.3] affects is the proof of [2, Lemma 4.4]. There we construct loops lm
whose images converge to a point x and natural numbers km < km+1 by induction. We modify this construction using
Lemma 1.1 of the present paper, but the proof itself is formally unchanged as the preceding.
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the middle of the proof of [2, Lemma 4.4] should be the following:
Let Σ = {s ∈ Seq: s(i) ki for 0 i < lh(s) and lh(s) 1
}
.
For s ∈ Σ, define numbers as and bs inductively as follows:
a〈i〉 = i2 ;
bs = as + 12n ·
1
∏n
j=1 kj
, where n = lh(s);
as = bt + 12n ·
1
∏n
j=1 kj
· i
kn+1
, where n + 1 = lh(s), t ∗ 〈i〉 = s.
In the second half of the proof of [2, Lemma 4.4] what is written as gn, gN etc. should be ln, lN etc. and what is
written as h([ ]) should be h · ϕp([ ]).
According to these corrections the equation about [u]s should be [u]s = [lk11 · · · l
∏n−1
i=1 ki
n−1 ]s + [u
∏n−1
i=1 ki
n ]s .
References
[1] G.R. Conner, K. Eda, Fundamental groups having the whole information of spaces, Topology Appl. 146–147 (2005) 317–328.
[2] K. Eda, Algebraic topology of Peano continua, Topology Appl. 153 (2005) 213–226.
[3] M. Hall Jr, The Theory of Groups, Macmillan, 1959.
